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A 53-year-old female was admitted on 29th March 2010 with a
chief compliant of intermittent abdominal distension for 2 weeks. Gy-
necological examination showed no abnormalities. An ultrasono-
graphic examination 1 day after presentation revealed ascites. Pelvic
ultrasonography revealed a small myoma and further ascites, but
the sizes of both ovaries were normal. Upper Abdomen MRI revealed
abdominal peritoneal metastases. Pelvic MRI revealed a great number
of ascites and myoma. Serum CA125 was elevated at 921.2 U/ml. CP2
was elevated at 627.9 U/ml. AFP and CEA are normal. Upper Gastroin-
testinal Contrast revealed cascade stomach and the esophageal below
the period is lack of regulation. Her father and younger brother had
both previously had gastric cancer.
Pathological examination of the ascites revealed a large quantity of
hyperchromatic cells, some ofwhichwere signet ring-like in appearance,
with mucous vacuoles in the cytoplasm (Fig. 1). Immunocytochemical
staining showed AB-PAS (+, Fig. 1b), CK7 (+, Fig. 1c), CK20 (−),
calretinin (−), WT-1 (−), ER (−), PR (−), p53 (−), CA125 (+) and
CD-X2 (−), which indicated that these were signet ring-like tumor
cells, and may have originated from a gastric carcinoma. However,
two gastroscopic examinations showed only a superﬁcial gastritis;
colonoscopy revealed no signiﬁcant abnormality.
The diagnosis was assumed to be malignant ascites that remained
most likely to be from a gastric cancer. To clarify the diagnosis, a
laparoscopic exploratory surgery was performed on April 16th, 2010.
The omentumwas thickened and contracted, as tumor nodules covered
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liver and diaphragm. Intraoperative frozen sections of the peritoneal
nodules were examined and indicated a poorly differentiated
adenocarcinoma.
According to these ﬁndings, we resected most of the omentum
laparoscopically and performed a bilateral adnexectomy. The postop-
erative pathology report indicated that poorly differentiated papillary
cancer cells were visible in the omentum, of which some were signet
ring-like (Fig. 1d). Immunohistochemical staining revealed that these
cells had the following proﬁle: ER (−), PR (−), p53 (weakly +) and
Ki-67 (50% ++). Nests of tumor cells (b5 mm) were visible on the
surface of both ovaries. The epithelial cells of bilateral fallopian
tubes were focally dysplastic, with small focal areas of tumor inﬁltrat-
ing the left-sided submucosal interstitial cells (p53 [weakly +], Ki-67
[10%++]). All of the reports were in accordance with a primary peri-
toneal serous carcinoma, and may have developed from that mucous
membrane of the fallopian tube.
Postoperatively, the patient received 5 cycles of paclitaxel plus
carboplatin chemotherapy. She then underwent another interval
debulking surgery on 31st August, 2010, which comprised a hysterec-
tomy plus residual omental resection with pelvic and aortic lympha-
denectomies. Postoperative pathology revealed that poorly
differentiated cancer cells had inﬁltrated the omentum, and a few sig-
net ring-like cells were found. Immunohistochemical staining
showed these cells were CK7 (++), CK20 (−), CDX2 (−), ER (+),
PR (−), Syn (−), CgA (−), p53 (+/−), Ki-67 (50% +) and AB-PAS
(small +). Cancerous metastases to the aortic and pelvic lymph
nodes were identiﬁed. These data support the diagnosis of a primary
stage III G3 peritoneal serous carcinoma. Postoperatively, the patient
continued to receive paclitaxel plus carboplatin chemotherapy, and
has been followed-up since.
Discussion
Signet ring-like tumor cells were found in the ascitic ﬂuid of this
patient. The principal reasons for considering gastric cancer in the ﬁrst
instance in this case included the following: (1) signet ring cell carcino-
ma occursmost commonly in the gastrointestinal tract. Although endos-
copies found no primary lesion in the stomach or colon in this patient,
the possibility of an occult metastatic gastric cancer could not be exclud-
ed; (2) few peritoneal mucous tumors have been reported, and their
typical site is in the retroperitoneum. These tumors are usually large
and cystic, with turbid liquid seen within the cavity (Forde et al., 2010;
Levine et al., 2004; Balci et al., 2010). Although mucous tumor cells
were found in the ascites of this patient, the provisional diagnosis of
Fig. 1. a: Ascites smears: tumor cells in groups and scattered could be seen. Some cells were signet ring-like, cytoplasmic vacuoles, nuclei in one side, crescent-shaped. HE staining,
200×. b Ascites smears: cytoplasmic vacuoles stained blue in signet ring-like tumor cells. AB-PAS stain, 200×. c: Ascites cell pellet embedded blocks by immunohistochemistry
staining shows the tumor cells positive for CK7. EnVision two-steps, 200×. d: Surgical removal of omental tissue shows inﬁltration of poorly differentiated adenocarcinoma;
tumor cells arrange into adenoid and papillary like. Some present cytoplasmic vacuoles, and signet-ring like cells expression. HE 200×.
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been described previously, rather than a peritoneal mucus carcinoma.
This case is particularly unique as the signet ring-like tumor cells in
the ascites occur most commonly in gastrointestinal tumors. It could be
speculated that the tumor cells in this case had degenerated, which led
to the formation of cytoplasmic vacuoles and consequently resembled
signet ring-like cells. This phenomenon is more likely to occur in ascit-
ic cells. Another possibility is that serous tumors can occasionally be
accompanied by mucoid carcinoma, which could give the appearance
of a signet ring-like tumor. In the present case, both situations could
have existed simultaneously. The diagnostic process of the pathological
examination in the present case suggests that cytology was less accu-
rate than histology, and the results of immunohistochemistry were
only useful for reference. The ﬁnal diagnosis should be made after
the histological examination of the parafﬁn sections. In addition, com-
prehensive examinations of the gastrointestinal tract and other diges-
tive systems excluded the possibility of metastasis, which further
conﬁrmed the ﬁnal diagnosis of a peritoneal serous carcinoma.
The research on the origin of ovaries and pelvic peritoneal serous car-
cinoma becomes a focus in recent years. Early fallopian tube cancer may
be the common origin of some ovarian serous carcinoma, primary peri-
toneal serous carcinoma and tubal serous carcinoma. Kindelberger et
al. (2007) used SEE-FIMmethod (whole tubalwill be segmented and ob-
served) to exam a series of pelvic serous carcinoma cases. It was found
that 75%of the cases have tubalmucosal lesions, 67% ofwhich presenting
tubal intraepithelial carcinoma. So it is suggested that these tumors are
likely to derive from fallopian tube. After the tubal epithelial malignant
transformation, the tumor cells can be stripped to the ovary or (and)
peritoneal surface which forms ovarian or (and) peritoneal serous carci-
noma. From the perspective of molecular genetics, it is also conﬁrmed
that early fallopian tube cancer, ovarian cancer and peritoneal serouscarcinoma are the same in terms of p53 mutation. In this case we draw
both section of the tubes for staining observation, and staining in immu-
nohistochemistry, where we found epithelial dysplasia in bilateral fallo-
pian tubes, and interstitial inﬁltration of small focal tumor cells, whose
expression of p53 indicating that the peritoneal tumor is likely to come
from the fallopian tube in this case. Przybycin et al. (2010) showed
tubal intraepithelial carcinoma andare related to 1/3 to 1/2 of serous car-
cinoma in pelvic (non-uterine), which supports the hypothesis of the
tubal being the main origin of pelvic high-level serous cancer. Japanese
scholars also support this view, and point that P53 staining of primary
tumor in fallopian tubes and ovaries or peritoneal invasive lesions are
similar, most of which are negative (Maeda et al., 2010).
To study the prognosis of patients with these pathological charac-
teristics, long-term follow-up will need to be carried out.
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